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(57)Abstract: 

PROBLEM TO BE SOLVED: To lower loss, to enhance 
mass productivity and to facilitate the increase of a 
length and the reduction of a diameter by a dielectric 
layer of a silicate material consisting essentially of silicon 
oxide or silicon nitride. 

SOLUTION: The dielectric substance-contg. metallic 
hollow waveguide 4 is formed of a metallic waveguide 1, 
the dielectric layer 2 which is formed on the inside wall of 
the metallic waveguide 1 and consists of the silicate or 
siloxane material and a hollow region 3 which is 
segmented by the inside wall of the dielectric layer 2. In 
such a case, the absorption peaks intrinsic to the 
material in an IR wavelength band exist in the silicate or 
siloxane material used as the dielectric layer 2. These 

absorption peaks exist discretely with respect to the wavelengths and the signal transmission 
wavelengths of the laser important for practicable use may be averted. The coefft. of the 
absorption of the material is large even exclusive of the wavelength bands excluding the 
wavelength band having the absorption peaks intrinsic to the material when compared with 
inorg. materials, such as germanium. However, the most of the laser energy transmitted in the 
hollow waveguide is concentrated to the hollow region having no loss and is merely absorbed 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Hollow waveguide characterized by being the silicate ingredient with which said dielectric 
layer uses silicon oxide or silicon nitride as a principal component in the hollow waveguide which 
carried out the inner package of the transparent dielectric layer by the wavelength range of the light 
transmitted to the wall of metal waveguide in the air. 

[Claim 2] Hollow waveguide characterized by said dielectric layer being a siloxane ingredient in the 
hollow waveguide which carried out the inner package of the transparent dielectric layer by the 
wavelength range of the light transmitted to the wall of metal waveguide in the air. 
[Claim 3] Hollow waveguide according to claim 2 characterized by said siloxane ingredient being an 
organic polysiloxane. 

[Claim 4] Hollow waveguide according to claim 1 or 2 characterized by the metal waveguide of said 
hollow preparing the metal thin film of a different ingredient from this metallic pipe in the internal 
surface of a metallic pipe or a metallic pipe. 

[Claim 5] Said metallic pipe is hollow waveguide according to claim 4 characterized by being either a 
phosphor bronze pipe or a stainless steel pipe. 

[Claim 6] Hollow waveguide according to claim 1 or 2 characterized by for the metal waveguide of said 
hollow preparing at least one kind of metal thin film in the wall of a nonmetal golden pipe, and forming 
it in it. 

[Claim 7] Said nonmetal pipe is hollow waveguide according to claim 6 characterized by being either a 
fluororesin or quartz glass. 

[Claim 8] The metal membrane formed in the wall of said metallic pipe or a nonmetal pipe is hollow 
waveguide according to claim 4 or 6 characterized by being either gold, silver, copper, molybdenum or 
nickel. 

[Claim 9] The optical transmission approach characterized by superimposing or changing and making 
the light and infrared light with a wavelength of 2 micrometers or more transmit while making the gas 
which consists of inert gas or carbon dioxide gas, such as air, nitrogen gas, and gaseous helium, flow 
into the hollow field of hollow waveguide according to claim 1 to 8. 

[Claim 10] The manufacture approach of the hollow waveguide characterized by to form the dielectric 
layer which becomes the wall of said metal waveguide from a silicate ingredient by drying and 
solidifying this paint film with heating after forming the paint film of said precursor solution in the 
metal waveguide wall of said hollow by discharging after supplying the precursor solution which added 
the silicon compound, the glassiness formation agent, and the organic binder to the organic solvent, and 
dissolved in it to the hollow field of metal waveguide in the air. 

[Claim 11] Make the polycondensation reaction according the alkoxide of silicon, or this and other metal 
alkoxides to hydrolysis perform in the solvent of arbitration, and a colloidal particle is made to generate. 
After forming the paint film of said precursor solution in the metal waveguide wall of said hollow by 
discharging after supplying the precursor solution containing this colloidal particle to the hollow field of 
metal waveguide in the air, The manufacture approach of the hollow waveguide characterized by 
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forming the dielectric layer which dries and solidifies this paint film with heating, and becomes the wall 
of said metal waveguide from a silicate ingredient. 

[Claim 12] The manufacture approach of the hollow waveguide characterized by forming the dielectric 
layer which dries and solidifies this paint film with heating, and becomes the wall of said metal 
waveguide from a silicate ingredient after forming the paint film of said precursor solution in the metal 
waveguide wall of said hollow by discharging after supplying the precursor solution which made the 
solvent of arbitration distribute silicon oxide impalpable powder or silicon nitride impalpable powder to 
the hollow field of metal waveguide in the air. 

[Claim 13] The manufacture approach of the hollow waveguide characterized by forming the dielectric 
layer which dries and solidifies this paint film with heating, and becomes the wall of said metal 
waveguide from a silicate ingredient after forming the paint film of said precursor solution in the metal 
waveguide wall of said hollow by discharging after supplying the precursor solution which carried out 
acid treatment of the water glass, and was made into the colloidal particle to the hollow field of metal 
waveguide in the air. 

[Claim 14] The manufacture approach of the hollow waveguide characterized by forming the dielectric 
layer which dries and solidifies this paint film with heating, and becomes the wall of said metal 
waveguide from a siloxane ingredient after forming the paint film of said precursor solution in the metal 
waveguide wall of said hollow by discharging after supplying the precursor solution of an organic 
polysiloxane to the hollow field of metal waveguide in the air. 

[Claim 15] The manufacture approach of the hollow waveguide according to claim 10 to 14 
characterized by supplying the dry gas which consists of air or inert gas to the hollow field of the metal 
waveguide of said hollow in case the paint film of said precursor solution is dried and solidified with 
heating. 

[Claim 16] After forming the paint film of said precursor solution in the metal waveguide wall of said 
hollow by discharging after supplying the precursor solution of the polysilazane diluted with the organic 
solvent to the hollow field of metal waveguide in the air, Said paint film is dried with heating, supplying 
air, nitrogen gas, or oxygen gas to the hollow field of the metal waveguide of said hollow. The 
manufacture approach of the hollow waveguide characterized by forming the dielectric layer which 
consists of a silicate ingredient which it solidified [ ingredient ] and made the wall of said metal 
waveguide oxidize or nitride said POSHIRAZAN. 

[Claim 17] The manufacture approach of the hollow waveguide according to claim 10 to 16 
characterized by discharging said precursor solution with a vacuum pump from the other end of said 
metal waveguide, and forming the paint film of said precursor solution after supplying said precursor 
solution with a pump and being filled up with it from the end of said metal waveguide. 
[Claim 18] The manufacture approach of the hollow waveguide according to claim 10 to 17 
characterized by forming the dielectric layer of desired thickness by repeating a series of processes until 
it results [ from formation of the paint film of said precursor solution ] in desiccation by heating, and 
solidification. 

[Claim 19] The manufacture approach of the hollow waveguide according to claim 10 to 18 
characterized by consisting of a metallic pipe by which said metal waveguide prepared the metal thin 
film which consists of a metallic pipe or another metallic material in the internal surface, or a pipe which 
carried out the inner package of the metal thin film to the inner surface of a nonmetal pipe. 
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[Drawing 3] 
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[Drawing 4] 
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(54) HOLLOW WAVEGUIDE AND ITS PRODUCTION of the laser energy transmitted in the hollow waveguide 
AS WELL AS LIGHT TRANSMISSION METHOD is concentrated to the hollow region having no loss and 

is merely absorbed in the dielectric layer 2. 

(57) Abstract: 

COPYRIGHT: (C)1997,JPO 

PROBLEM TO BE SOLVED: To lower loss, to enhance 
mass productivity and to facilitate the increase of a 
length and the reduction of a diameter by a dielectric 
layer of a silicate material consisting essentially of 
silicon oxide or silicon nitride. 

SOLUTION: The dielectric substance-contg. metallic 
hollow waveguide 4 is formed of a metallic waveguide 1, 
the dielectric layer 2 which is formed on the inside 
wall of the metallic waveguide 1 and consists of the 
silicate or siloxane material and a hollow region 3 
which is segmented by the inside wall of the dielectric 
layer 2. In such a case, the absorption peaks intrinsic 
to the material in an IR wavelength band exist in the 
silicate or siloxane material used as the dielectric 
layer 2. These absorption peaks exist discretely with 
respect to the wavelengths and the signal transmission 
wavelengths of the laser important for practicable use 
may be averted. The coefft. of the absorption of the 
material is large even exclusive of the wavelength bands 
excluding the wavelength band having the absorption 
peaks intrinsic to the material when compared with 
inorg. materials, such as germanium. However, the most 
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[0 0 3 6] *fcH2 (b) fc^-fJcSIt, $r-fBMWf 30 

n<Dfftmfrmi&<Dmm&Mi8.t<nfzsu77&2 o o«c 
8«K:ii*s*iTv»**»jp9©"t»icAti, wimftmm 

t/H^TOrtiCtt, 1 0 t^SfEStH 

[0037] ^mmtm^zfczm&mmvmmfcu 

5STs 02 (a) 4H2 (b) iTSSLfclgifeftia 
fcJ;Di»l«flBlni*kbT3fe*ftl»S*«iltfcJ:D. /X 40 

(SiO, ) iM, W^tt*»«»TK 

[0 0 3 8] JBi±©ittBgT«, m^7trt8sn*ir 
m?u >y-zm*-. t<*>\zz.n£>&&mmmzmmv 
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-r^©T;pn^->H. *?>vi«iini:<fii©^MT;pn+ 
*^fc2r#5fts#ftft©ttfc^<*«»«*Mifc 

**Kfc»tkS-e--&Jli:lCJ;-3T, **V»»4K, O-Si 
o, ^t*©*^f7X©KMa»r«tt?Tna-i' F&TfcL 

rzmmfrmifc&m^ z.n&Mmm\z&r)%Lm. m<t 

t r * # u >> 5 > & * -> ^ > t?«r l z.n & / 1 -r y i 

tt>T?#s. £©*£■£*#;* itt*#*©g-e-©ara- 
^pid5-rs c t ic ioxrts^ttsy'r &&&& ayt* 

[0 0 3 9] £fc£U:©aftli-vtt. mit.tr* MX 5 
tzW, tr'fmmtft&SUz. S'U3->»0, ->un- 

02 (b) ©««*p9©iK6fi«*aafcaeA.n« 
x. y ->a *•♦*->©# y ^;w<> □ > 

V^^t^Tt, -t©K«8#»jft (-0l<hLTOhio Val 
ley Special Chemical Inc. fiOV-1) teWl/X>> 
Tirh>, n-A*-!J->, &ttU7*)VAfc£<Dl6mz£. 

^T&®.nnmmft&mm. ft&$:mmvtz*><D&m^ 
[0040] ikir. *»g8©*Sfi©»*©fPfflfc"3V»T 

«itt«rt£^*^©jKjp> HeMttas^eMFe-FT?** 

HE 1 l*-I«©e3l«5fe**L,TV»*. tt^©fci6«! 
*©y;Pv-^Art^4>^Sig8S©^-& (^) fe^- 
fcii-T^L-T*^. fib. Z\Z\-ve.Stt -SOfcfciCO, p 
— !ftb»«aiO. 6(im©«&Silfc. SfcSiS 
^Stt8 0 0 itmtlfc. 

[0041] y;uv-^A©Hiff^te4Tafe£©ic*f 
b. ^•-fBMft*fcf45'a*lJ'>»»©]B*r*»4l. 4 5 
~1. 7g*tfiV>. d©fcJ60 3(c^fJ:5fr, 4r-T 

&K©«-&«> tt*©y;Uvn£Art£««f2*«M&£ 

tfcfttx, rt«-r**jK©jK*K»-r*«««i*3&»iwi 
/3tfi«tEn*. rt^-r-s^M© 

*-y->*f»*rtsufc«^»ctte2i«*©se<b««aw»^ 
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W m CO £ &fci£m£:&m'bm £ t -5 Z. £ #to* 3 . £ CD 

&M<D&mzttisThmm\z. eirrs p— ?#©&« 
\zi&KTm.mtzmB\zmi£.?ntt. {&m&umm&&m: 

gRjf!iT&-5. 10 

[0042] ~mz*%m-T?@.m-r%>r-<®i&£tciZz/ 
u*tj->*m«. m^miz^xunm^<D^iN.m^ 

**??ft-r£. — #|<hbTCharles J.Pouchert, "The Al 
drichLibrary of FI-IR Spectra " .Edition 1, volume 
1, p. 1210, 1985. (Aldrich chemical companytHfiS) \Z% 
«$nTV^#U S?;*^->n*1t>©RiR#ttft«i£ 
04i;it. z\<DmfrZt>frZ>£o\zt&iN.ft1i.#im.lZ, 
$£§3. 3(im, 8 ym, 9~10/zm. 12. 5 urn 

[0 0 4 3] b*»bft*«6aSi^««fc*ViT*ffl±«R 
^jUt^n-SE r -YAGI/- 9\ COP— tf\ CO 
, V— 1f©f£igifcR?rT?&-5 2. 9 4 Mm. 5 Mm, 1 
0. 6 umlCte*#fcMtf-^teJl.£n&V>. b/fcd* 

•5. 

[0 0 4 4] £©J;5KrtS^£y'r$t&a:fcte->n4 : - 
•9- >*ma> 6 & * flt«#« ©JSIJP SriSS lc*l b T Sg&iS: 

«, ***** & *n©i2raHfrafc«flR*fctofc o <£«^s 

[0 0 4 5] GlJhJfttfcJ:3lC> *«WO*ffl»jft»IC 

[0 0 4 6] *&, *»w©*£m«»&fl!v>*ytee2! 40 

[0 0 4 7] #»9I©+£3MfcB&©JBi6#J£K 

inn *Q<n&m>mm&<D<¥\zm®rzmffi\,it>r'im. 
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Smbfc«KS. 0{t£1*£££T&M+£SgafeB&©l*i 

*£©is©iaisc. «tt©SiA. h^^ws, 

[0 0 4 8] 

[0 0 4 9] (1) pJ«3ttf*0T?ft:<, 5^Jt7r-f 

[0 0 5 0] (2) »*M£, W^14tC«nT*5 0, ii5V>X 
[0 0 5 1] (3) ilHMSo»iaft:^ftRfl23&««a-c* 

[02] *Km<D#&mmm<DM&jjm&7ik'r$stm®-c 
*b. (a) \t&mm$L&\*imz5''(m.ms'&<Dmm# 
*»©»K*»jw«3ai*«ntti!H, (b) ttt8» 

•5. 

[0 3] *fg^©+^#«tBSC^^5rt^il*«:»©lK 
[04] *«!H<!»t»ffl»«ISfcIif«#»i:LT«ffl3ft 

s ->n >tf »©RjR»tt-o— « **-r«WBnr * 

Wfr#©gK9§] 
1 AM/W ^ 

3 >f£®« 

4 Sim#rt§£&JSS'f2igStB& 

5 §g§ 

6 ffiK^flltt 

7 /t-f Zf 

8 >y 

9 nm,tp 

1 0 jk£#>7 

1 1 SSSfh 
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